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(54) HYDRAULIC DRIVE UNIT AND OPERATING PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydraulic drive 
unit for a self-propelled crusher, which can prevent a 
deterioration in the energy efficiency and in which the 
rotational speed of a hydraulic motor for a crushing 
device can be set by an operator. 

SOLUTION: This hydraulic drive unit for a self-propelled 
crusher is provided with a variable displacement 
hydraulic motor 12 for a crushing device that drives a 
crushing device 2 by pressure oil discharged from at 
least one hydraulic pump 22. The hydraulic drive unit is 
equipped with an operating panel 25 having a shredder 
mode dial 25h by which the rotational speed of the 
hydraulic motor 12 for the crushing device is set, a 
controller 32 for controlling the capacity of the hydraulic 
motor 12 for the crushing device according to the 
setting, an electromagnetic switching valve 40, a pilot 
line 41 for capacity adjustment, and a cylinder device 26. 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ____ 

[Claim(s)] . . . . . . 

[Claim 1] The hydraulic transmission of the self-propelled crusher characterized by having a 
setting means to set up the rotational frequency of said hydraulic motor for shredding 
equipment, and the motor capacity control means which controls the capacity of said hydraulic 
motor for shredding equipment according to a setup of this setting means in the hydraulic 
transmission of the self-propelled crusher equipped with the hydraulic motor for shredding 
equipment of the variable-capacity mold which drives shear type shredding equipment by the 
pressure oil breathed out from at least one hydraulic pump. 

[Claim 2] The hydraulic transmission of the self-propelled crusher characterized by having a 
setting means to set up the rotational frequency of said hydraulic motor for shredding 
equipment, and the pump capacity control means which controls the capacity of said hydraulic 
pump according to a setup of this setting means in the hydraulic transmission of the self- 
propelled crusher equipped with the hydraulic motor for shredding equipment which drives shear 
type shredding equipment by the pressure oil breathed out from the hydraulic pump of at least 

one variable-capacity mold. ... . Lr u - 

[Claim 3] The hydraulic transmission of the self-propelled crusher characterized by establishing 
the motor pump capacity control means which associates mutually the capacity of said hydraulic 
pump and the capacity of said hydraulic motor for shredding equipment, and controls them in 
the hydraulic transmission of the self-propelled crusher equipped with the hydraulic motor for 
shredding equipment of the variable-capacity mold which drives shear type shredd.ng equipment 
by the pressure oil breathed out from the hydraulic pump of at least one variable-capacity mold. 
[Claim 4] It is the hydraulic transmission of the self-propelled crusher which has further a 
setting means to set up the rotational frequency of said hydraulic motor for shredding 
equipment, in the hydraulic transmission of a self-propelled crusher according to claim 3 and 
said motor pump capacity control means associates mutually the capacity of said hydraulic 
pump, and the capacity of said hydraulic motor for shredding equipment accord.ng to a setup of 
this setting means, and controls. , . 

[Claim 5] The hydraulic transmission of the self-propelled crusher characterized by having the 
control valve for shredding equipment which controls the pressure oil supplied to sa.d hydraulic 
motor for shredding equipment from said hydraulic pump in the hydraulic transmission of a self- 
propelled crusher according to claim 1 to 4. 

[Claim 6] It is the hydraulic transmission of the self-propelled crusher characterized by having a 
pilot oppression means for motors to control the pilot pressure which drives the regulator for 
motors and this regulator for motors of the hydraulic drive to which said motor capacity control 
means or a motor pump capacity control means adjusts the tilt angle of said hydraulic motor for 
shredding equipment in the hydraulic transmission of a self-propelled crusher accord.ng to claim 
1 or 3 

[Claim 7] It is the hydraulic transmission of the self-propelled crusher characterized by having a 
pilot oppression means for pumps to control the pilot pressure which drives the regulator for 
pumps and this regulator for pumps of the hydraulic drive to which said pump capacity control 
means or a motor pump capacity control means adjusts the tilt angle of sa.d hydraulic pump in 
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the hydraulic transmission of a self-propelled crusher according to claim 2 or 3. 
[Claim 8] In the hydraulic transmission of a self-propelled crusher according to claim 4 said 
motor pump capacity control means When the rotational frequency of said hydraulic motor for 
shredding equipment is relatively set up greatly with said setting means When capacity of said 
hydraulic motor for shredding equipment is made small greatly [ capacity / of said hydraulic 
pump ] and the rotational frequency of said hydraulic motor for shredding equipment is relatively 
set up small with said setting means The hydraulic transmission of the self-propelled crusher 
characterized. by enlarging capacity of said hydraulic motor for shredding equipment small 
[ capacity / of said hydraulic pump ]. 

[Claim 9] In the hydraulic transmission of a self-propelled crusher according to claim 4 said 
setting means It has the three modes, high rotational frequency mode, the number mode of 
middle turns, and low rotational frequency mode. Said motor pump capacity control means When 
said high rotational frequency mode is set up with said setting means When capacity of said 
hydraulic motor for shredding equipment is made small greatly [ capacity / of said hydraulic 
pump ] and said number mode of middle turns is set up with said setting means When capacity of 
said hydraulic motor for shredding equipment is enlarged greatly [ capacity / of said hydraulic 
pump ] and said low rotational frequency mode is set up with said setting means The hydraulic 
transmission of the self-propelled crusher characterized by enlarging capacity of said hydraulic 
motor for shredding equipment small [ capacity / of said hydraulic pump ]. 
[Claim 10] The control panel of the self-propelled crusher characterized by establishing the 
motor capacity actuation means which carries out an actuation setup of the capacity of the 
hydraulic motor for shredding equipment of the variable-capacity mold which drives said 
shredding equipment in the control panel of the self-propelled crusher equipped with shear-type 

shredding equipment. . . _ , r ,. , • 

[Claim 11] The control panel of the self-propelled crusher characterized by establishing the 
pump capacity actuation means which carries out an actuation setup of the capacity of the 
hydraulic pump of the variable-capacity mold which supplies a pressure oil to the hydraulic 
motor for shredding equipment which drives said shredding equipment in the control panel of the 
self-propelled crusher equipped with shear-type shredding equipment. 

[Claim 12] The control panel of the self-propelled crusher characterized by having the motor 
pump capacity actuation means which carries out an actuation setup of the capacity of the 
hydraulic pump of the variable-capacity mold which supplies a pressure oil to the capacity of the 
hydraulic motor for shredding equipment and said hydraulic motor for shredding equipment of the 
variable-capacity mold which drives said shredding equipment in the control panel of the self- 
propelled crusher equipped with shear-type shredding equipment. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect.the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hydraulic transmission of the selfrpropelled 
crusher equipped with the shear-type shredding equipment thinly sheared so that debris-ed may 
be made to bite and debris-ed may be bit off between rotary teeth in more detail about the 
hydraulic transmission of a self-propelled crusher. 
[0002] 

[Description of the Prior Art] In recent years, the place of activity of a self-propelled crusher is 
spreading under the background of recycling-of-waste promotion called the so-called 
enforcement (October. Heisei 3) of recycling law. This self-propelled crusher crushes the debris- 
ed (a concrete lump, an asphalt lump. rock, construction and demolition waste, industrial waste, 
etc.) received with the hopper with shredding equipment, and discharges that debris by conveyor 
while it can run by himself with a transit means. 

[0003] Although some classes are already advocated as shredding equipment at this time shear 
type shredding equipment (biaxial shearing machine containing the so-called shredder etc.) is 
advocated as an especially suitable thing to crush construction and demolition waste, a 
household-electric-appliances article, plastics scrap wood, an old tire, etc. 
[0004] In this shear type shredding equipment fix rotary teeth to each of two or more revolving 
shafts arranged almost in parallel, and debris-ed is made to bite among these rotary teeth, and it 
shears thinly so that debris-ed may be bit off by this, for this reason — for example, when 
crushing what it is hard being bit in rotary teeth in the configuration where the corner was 
roundish like the polyethylene tank of petroleum very much, in order [ being certain J to bite and 
to aim at promotion of a lump, as late the one as possible is desirable [ the rotational speed of 
rotary teeth ]. Moreover, when the quality of the materials of debris-ed are comparatively light 
things such as cloth and plastics, when the rotational speed of rotary teeth is quick, there is a 
grudge of being easy to produce scattering of a spall, and the one also in this case where the 
rotational speed of rotary teeth is slower is desirable. Although there is a comparatively sharp 
comer like household-electric-appliances articles, such as a refrigerator and a washing machine, 
and it is easy biting in rotary teeth and the quality of the materials, such as metal, cannot 
disperse easily heavily conversely, to a case, the quicker one of the rotational speed of rotary 
teeth is desirable from the point of crushing effectiveness. 

[0005] The so-called impact crusher which crushes debris-ed shockingly using the collision with 
the repulsion plate which was made to rotate Rota in which shear-type not shredding equipment 
but two or more impact cutting edges were formed as mentioned above here, and was formed in 
the blow from this impact cutting edge, and the container wall. Although rocking movement of 
the swing jaw is carried out to a fixed jaw and it is aimed at the jaw crasher which crushes by 
[ as inserting debris-ed ] among them As that to which an operator enables a setup of the 
rotational speed of rotary teeth suitably according to the quality of the material, the class, etc. 
of debris-ed, the thing of a publication is in the former, for example. JP.8-257425.A. the rotation 
speed setter which sets up the rotational frequency of said hydraulic motor for shredding 
equipment in the hydraulic transmission of the self-propelled crusher by which this conventional 
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technique was equipped with the hydraulic motor for shredding equipment which drives shredding 
equipment by the pressure oil from a hydraulic power unit, and the electromagnetism which 
control the pressure oil supplied from said hydraulic pump to said hydraulic motor for shredding 
equipment — it has the control valve for shredding equipment which consists of a proportioning 
valve, and the controller which output the command value which controls the opening of said 
control valve for shredding equipment according to a setup with the aforementioned rotation 
speed setter. 
[0006] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, if 
an operator chooses the rotational speed (1 [ for example, ] of the three-stages of a high speed, 
medium speed, and a low speed) of the predetermined hydraulic motor for shredding equipment 
in a rotation speed setter the pressure oil (for example, a high speed — if — a large flow rate — 
) of the flow rate corresponding to [ this signal is inputted into a controller and ] the above- 
mentioned selection in a controller The opening of the control valve for shredding equipment is 
controlled to supply the amount of middle classes in medium speed, and to supply a small flow 
rate to the hydraulic motor for shredding equipment at a low speed, and the hydraulic motor for 
shredding equipment is rotated at the rate according to the above-mentioned selection by this. 
[0007] Then, it is possible to apply the above-mentioned conventional technique to the hydraulic 
transmission of the self-propelled crusher equipped with the shredding equipment of a shear 
method from a viewpoint of rationalization of motor rotational speed according to the class, 
configuration, etc. of the debris-ed in the shear-type shredding equipment mentioned above. 
[0008] However, the following technical problems occur in this case. 

[0009] That is, with the above-mentioned conventional technique, in order to control the flow 
rate of the pressure oil from a hydraulic power unit only by size of the opening of the control 
valve for shredding equipment, the supply flow rate to the hydraulic motor for shredding 
equipment is made small by extracting the opening of the control valve for shredding equipment 
small compulsorily at the time of low-speed rotation of the hydraulic motor for shredding 
equipment Therefore, since the big pressure loss by diaphragm arises in a control valve in this 
case, energy loss becomes large and energy efficiency falls. Moreover, although the hydraulic 
pump of an engine drive is used as a hydraulic power unit, big horsepower is superfluously 
[ because of the drive of the part of the above-mentioned big energy loss, and a hydraulic 
pump ] needed, and energy efficiency usually falls also in this semantics. 
[0010] This invention is made based on the above-mentioned matter, and the purpose is in 
offering the hydraulic transmission of the self-propelled crusher which can perform a rotational- 
speed setup of the hydraulic motor for shredding equipment by the operator, preventing decline 
in energy efficiency. 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, this 
invention is equipped with a setting means to set up the rotational frequency of said hydraulic 
motor for shredding equipment, and the motor capacity control means which controls the 
capacity of said hydraulic motor for shredding equipment according to a setup of this setting 
means in the hydraulic transmission of the self-propelled crusher equipped with the hydraulic 
motor for shredding equipment of the variable-capacity mold which drives shear type shredding 
equipment by the pressure oil breathed out from at least one hydraulic pump. 
[001 2] In this invention, if an operator sets up the rotational frequency of the hydraulic motor for 
shredding equipment with a setting means, according to the setup, a motor capacity control 
means will control the capacity of the hydraulic motor for shredding equipment. For example, 
when the rotational frequency of the hydraulic motor for shredding equipment is relatively set up 
greatly with a setting means Accelerate rotation actuation of the hydraulic motor to the same 
pressure-oil flow rate by making small capacity of the hydraulic motor for shredding equipment, 
and the rotational frequency is enlarged. When the rotational frequency of the hydraulic motor 
for shredding equipment is relatively set up small with a setting means, rotation actuation of the 
hydraulic motor to the same pressure-oil flow rate is slowed down by enlarging capacity of the 
hydraulic motor for shredding equipment, and the rotational frequency is made small. Regardless 
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of the opening of the control valve for shredding equipment prepared by this in order to usually 
control the pressure oil from a hydraulic pump to the hydraulic motor for shredding equipment, 
the rotational speed of the hydraulic motor for shredding equipment is controllable. Therefore, 
only by the opening of the above-mentioned control valve for shredding equipment, it can 
prevent that the big pressure loss by diaphragm which performs rotational-speed control of the 
hydraulic motor for shredding equipment occurs like structure before, and decline in energy 
efficiency can be prevented. 

[0013] (2) In order to attain the above-mentioned purpose, this invention is equipped with a 
setting means to set up the rotational frequency of said hydraulic motor for shredding 
equipment, and the pump capacity control means which controls the capacity of said hydraulic 
pump according to a setup of this setting means in the hydraulic transmission of the self- 
propelled crusher equipped with the hydraulic motor for shredding equipment which drives shear 
type shredding equipment by the pressure oil breathed out from the hydraulic pump of at least 
one variable-capacity mold. 

[0014] In this invention, if an operator sets up the rotational frequency of the hydraulic motor for 
shredding equipment with a setting means, according to the setup, a pump capacity control 
means will control the capacity of the hydraulic motor for shredding equipment. For example, 
when the supply flow rate to the hydraulic motor for shredding equipment is enlarged by 
enlarging capacity of a hydraulic pump when the rotational frequency of the hydraulic motor for 
shredding equipment is relatively set up greatly with a setting means, the rotational frequency is 
enlarged and the rotational frequency of the hydraulic motor for shredding equipment is relatively 
set up small with a setting means, the rotational frequency of Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. is small made small for the supply flow rate to the hydraulic motor for 
shredding equipment by making capacity of a hydraulic pump small. Regardless of the opening of 
the control valve for shredding equipment prepared by this in order to usually control the 
pressure oil from a hydraulic pump to the hydraulic motor for shredding equipment, the rotational 
speed of the hydraulic motor for shredding equipment is controllable. Therefore, only by the 
opening of the above-mentioned control valve for shredding equipment, it can prevent that the 
big pressure loss by diaphragm which performs rotational-speed control of the hydraulic motor 
for shredding equipment occurs like structure before, and decline in energy efficiency can be 

[001 5K3) In order to attain the above-mentioned purpose, this invention establishes the motor 
pump capacity control means which associates mutually the capacity of said hydraulic pump, and 
the capacity of said hydraulic motor for shredding equipment, and controls them in the hydraulic 
transmission of the self-propelled crusher equipped with the hydraulic motor for shredding 
equipment of the variable-capacity mold which drives shear type shredding equipment by the 
pressure oil breathed out from the hydraulic pump of at least one variable-capacity mold. 
[0016] In this invention, according to a setup of a setting means to set up the rotational 
frequency of said hydraulic motor for shredding equipment, for example, the capacity of a 
hydraulic pump and the capacity of the hydraulic motor for shredding equipment are associated 
mutually, and are controlled by the motor pump capacity control means. Thereby, when the 
rotational frequency of the hydraulic motor for shredding equipment is relatively set up greatly 
for example, with a setting means, capacity of the hydraulic motor for shredding equipment is 
made small, the supply flow rate to the hydraulic motor for shredding equipment can be enlarged 
by enlarging capacity of a hydraulic pump collectively, while accelerating rotation actuation of 
the hydraulic motor to the same pressure-oil flow rate, and the rotational frequency of the 
hydraulic motor for shredding equipment can be enlarged by this. Moreover, when the rotational 
frequency of the hydraulic motor for shredding equipment is relatively set up small with a setting 
means while slowing down rotation actuation of the hydraulic motor to the same pressure-oil 
flow rate by enlarging capacity of the hydraulic motor for shredding equipment, the supply flow 
rate to the hydraulic motor for shredding equipment can be made small by making capacity of a 
hydraulic pump small, and the rotational frequency of the hydraulic motor for shredding 
equipment can be made small by this. Thus, since the rotational speed of the hydraulic motor for 
shredding equipment is controllable regardless of the opening of the control valve for shredding 
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equipment prepared in order to usually control the pressure oil from a hydraulic pump to the 
hydraulic motor for shredding equipment, only by the opening of the above-mentioned control 
valve for shredding equipment it can prevent that the big pressure loss by diaphragm which 
performs rotational-speed control of the hydraulic motor for shredding equipment occurs like 
structure before, and decline in energy efficiency can be prevented. 

[001 7] (4) In the above (3X it has further preferably a setting means to set up the rotational 
frequency of said hydraulic motor for shredding equipment and according to a setup of this 
setting means, said motor pump capacity control means associates mutually the capacity of said 
hydraulic pump, and the capacity of said hydraulic motor for shredding equipment and controls 
them. 

[0018] (5) In the above (1) thru/or (4), it has the control valve for shredding equipment which 
controls preferably the pressure oil supplied to said hydraulic motor for shredding equipment 
from said hydraulic pump. 

[0019] (6> In the above (1) or (3)> said motor capacity control means or a motor pump capacity 
control means is preferably equipped with a pilot oppression means for motors to control the 
pilot pressure which drives the regulator for motors and this regulator for motors of the 
hydraulic drive which adjusts the tilt angle of said hydraulic motor for shredding equipment 
[0020] (7) In the above (2) or (3), said pump capacity control means or a motor pump capacity 
control means is preferably equipped with a pilot oppression means for pumps to control the 
pilot pressure which drives the regulator for pumps and this regulator for pumps of the hydraulic 
drive which adjusts the tilt angle of said hydraulic pump. 

[0021] ft sets above (4). (8) Preferably When the rotational frequency of said hydraulic motor for 
shredding equipment is relatively set up greatly with said setting means, said motor pump 
capacity control means When capacity of said hydraulic motor for shredding equipment is made 
small greatly [ capacity / of said hydraulic pump 3 and the rotational frequency of said hydraulic 
motor for shredding equipment is relatively set up small with said setting means, capacity of said 
hydraulic motor for shredding equipment is enlarged small [ capacity / of said hydraulic pump ]. 
[0022] It sets above (4). (9) Preferably Said setting means is equipped with the three modes, 
high rotational frequency mode, the number mode of middle turns, and low rotational frequency 
mode. Said motor pump capacity control means When said high rotational frequency mode is set 
up with said setting means When capacity of said hydraulic motor for shredding equipment is 
made small greatly [ capacity / of said hydraulic pump 3 and said number mode of middle turns is 
set up with said setting means When capacity of said hydraulic motor for shredding equipment is 
enlarged greatly [ capacity / of said hydraulic pump 3 and said low rotational frequency mode is 
set up with said setting means, capacity of said hydraulic motor for shredding equipment is 
enlarged small [ capacity / of said hydraulic pump ]. 

[0023] (10) In order to attain the above-mentioned purpose, this invention establishes further 
the motor capacity actuation means which carries out an actuation setup of the capacity of the 
hydraulic motor for shredding equipment of the variable-capacity mold which drives said 
shredding equipment in the control panel of the self-propelled crusher equipped with shear-type 
shredding equipment 

[00243 (11) In order to attain the above-mentioned purpose, this invention establishes the pump 
capacity actuation means which carries out an actuation setup of the capacity of the hydraulic 
pump of the variable-capacity mold which supplies a pressure oil to the hydraulic motor for 
shredding equipment which drives said shredding equipment in the control panel of the self- 
propelled crusher equipped with shear-type shredding equipment 

[0025] (12) In order to attain the above-mentioned purpose, this invention is equipped with the 
motor pump capacity actuation means which carries out an actuation setup of the capacity of 
the hydraulic pump of the variable-capacity mold which supplies a pressure oil to the capacity of 
the hydraulic motor for shredding equipment artd said hydraulic motor for shredding equipment of 
the variable-capacity mold which drives said shredding equipment in the control panel of the 
setf-propeiled crusher equipped with shear-type shredding equipment 
[0026] 

[Embodiment of the Invention] Hereafter, the gestart of 1 operation of this invention is explained 
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using a drawing. 

[0027] Drawing 1 is a side elevation showing the self-propelled whole crusher structure which is 
the candidate for application of this invention, and drawing 2 is the plan of the self-propelled 
crusher shown in d rawi ng 1 . 

[0028] In these drawing 1_ and drawin g 2 a self-propelled crusher By operating tools, such as a 
bucket of a hydraulic excavator, for example, debris-ed (For example, construction and 
demolition waste, a household-electric-appliances article, plastics scrap wood, an old tire, etc. 
are supplied.) The body 3 of a crusher carrying the shear-type shredding equipment (this 
example biaxial shredder) 2 which shears the debris-ed received in the hopper 1 which receives 
that debris-ed, and the hopper 1. crushes in predetermined magnitude, and is discharged below, 
The transit object 4 with which this body 3 of a crusher was established caudad, and the 
conveyor 5 which receives the debris which was crushed with the aforementioned shredding 
equipment 2 and discharged below, and is carried and taken out to the back side (the drawing 1 
• side and the drawing 2 Nakamigi side) of a self-propelled crusher, It has the magnetic separator 
6 which carries out suction removal of the magnetic matters (reinforcement etc.) which are 
prepared above this conveyor 5 and contained in debris while conveying a conveyor 5 top 
magnetically. 

[0029] The aforementioned transit object 4 is. equipped with the body frame 7, and the left and 
right endless track track link 8 as a transit means. It is formed with the frame of an abbreviation 
rectangle and the body frame 7 consists of truck frame section 7B which connects crusher 
anchoring section 7A which lays said shredding equipment 2. said hopper 1, a power unit 20 
(after-mentioned), etc., this crusher anchoring section* 7A, and the aforementioned 
aforementioned left and right endless track track link 8. Moreover, it is built over the endless 
track track link 8 between driving wheel 9a and coupled driving wheel (idler) 9b, and it makes it 
run a self-propelled crusher by giving driving force by the left and the hydraulic motor 10 for 
right transit formed in the driving wheel 9a side. 

[0030] As the aforementioned shredding equipment 2 is shown in drawing 1 and drawing 2 , it is 
carried in the edge the longitudinal direction front side ( drawing 1 and left-hand side in drawin g 
2 ) of body frame crusher anchoring section 7A. and said hopper 1 is arranged in the upper part 
at the pan of shredding equipment 2. 

[0031] This shredding equipment 2 is abbreviation parallel mutually, and it arranges two revolving 
shafts (not shown) which are biaxial shearing machines (the so-called shredder), and attached 
cutter (rotary teeth) 2b at intervals of predetermined in the shape of a ctenidium through spacer 
2a so that cutter 2b may gear by turns. And by rotating these revolving shafts of each other to 
hard flow, the debris-ed supplied from the hopper 1 is made to bite between cutter 2bs, and it 
shears that it seems that it bites off in the shape of a split, and crushes in predetermined 
magnitude. At this time, the driving force to said revolving shaft is given from the hydraulic motor 
12 for shredding equipment of the variable-capacity mold in the driving gear 11 formed in the 
back side (namely, longitudinal direction pars intermedia of body frame crusher anchoring section 
7A) from the shredding equipment 2 on body frame crusher anchoring section 7A. 
[0032] The driving wheel 15 which the aforementioned conveyor 5 is supported by the frame 13 
and driven with the hydraulic motor 14 for conveyors, It has the conveyor belt 16 which wound 
and was prepared between the coupled driving wheel (an idler — not shown), and these driving 
wheels 15 and a coupled driving wheel. By carrying out the circulation drive of the conveyor belt 
16, the debris which has fallen on a conveyor belt 16 from said shredding equipment 2 is earned, 
and it discharges from an edge a conveyance side (the drawing.! side and the drawing 2 
Nakamigi side). 

[0033] The aforementioned magnetic separator 6 the magnetic-separator belt 17 arranged so 
that an abbreviation rectangular cross may be carried out with this conveyor belt 16 above the 
aforementioned conveyor belt 16 by driving to the circumference of a magnetism generating 
means (not shown) with the hydraulic motor 18 for magnetic separators It conveys in the 
direction which carries out an abbreviation rectangular cross with the back conveyor belt 16 
which made the magnetism from a magnetism generating means act throughout a period of 
magnetic-separator belt 17, and made the magnetic matter stick to the magnetic-separator belt 
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17. The side of a conveyor belt 16 is dropped through chute 13a prepared in said frame 13 of a 

conveyor 5. ... 
[0034] The power unit 20 is carried in the upper part of an edge through the power-unit loading 
member 19 the longitudinal direction back side (the drawing 1 side, the drawing 2 Nakamigi side) 
of the aforementioned body frame crusher anchoring section 7A. 

[0035] The hydraulic pump 22 (not illustrating refer to below-mentioned drawing, 3 ) with which 
this power unit 20 carries out the regurgitation of the pressure oil to the actuator of 
aforementioned left and hydraulic motor 10 for right transit the hydraulic motor 12 for crushers, 
the hydraulic motor 14 for conveyors, and the hydraulic-motor 18 grade for magnetic separators, 
Control valve equipment (not shown) equipped with two or more control-valve 24 grades (**) 
which.control the engine 23 (**) as a prime mover which drives this hydraulic pump, and the flow 
of the pressure oil supplied to said actuator from said hydraulic pump, respectively etc. is built 

[0036] Moreover, the driver's seat 21 an operator gets into [ driver's seat ] is formed in the front 
side ( drawin^.I and left-hand side in drawing.2 ) of a power unit 20, and when an operator 
stands on this driver's seat 21, the crushing situation by shredding equipment 2 can be 
supervised [.be / it / under / crushing / setting ] to some extent. 
[0037] Here, the above-mentioned shredding equipment 2, the conveyor 5. the magnetic 
separator 6. and the transit object 4 constitute the driven member driven with the hydraulic 
transmission with which this self-propelled crusher is equipped. Drawing_3 is an oil pressure 
circuit diagram which expresses the important section configuration concerning said hydraulic 
motor 12 for shredding equipment among the gestagen of 1 operation of the hydraulic 
transmission of the self-propelled crusher of this invention. 

[0038] The above-mentioned hydraulic pump 22 of the variable-capacity mold which drives a 
hydraulic transmission with the above-mentioned engine 23 and this engine 23 in this drawing j . 
The pilot pump 29 of the fixed capacity mold similarly driven with an engine 23. Said hydraulic 
motor 12 for shredding equipment with which the pressure oil breathed out from a hydraulic 
pump 22 is supplied, The control valve 24 for shredding equipment which controls the flow (a 
direction and flow rate) of the pressure oil supplied to said hydraulic motor 12 for shredding 
equipment from a hydraulic pump 22, The control panel 25 for an operator to do a directions 
input and operate [ are prepared in the body 3 (for example, inside of the aforementioned driver s 
seat 16) of a crusher, and ] starting and a halt of shredding equipment 2. a conveyor 5. and 
magnetic-separator 6 grade. The control pressure (it mentions later for details) based on the 
pilot pressure generated with the pilot pump 29 is drawn, and it has the regulators 37 and 38 
which adjust the amount of discharge flow of a hydraulic pump 22 (pump capacity). 
[0039] The hydraulic motor 12 for shredding equipment generates the driving force for shredding 
equipment 2 actuation as mentioned above, and when the tilt angle of cam-plate 12a changes, it 
is the motor of the variable-capacity mold from which capacity (flow demand per rotauon) can 
change. Drive adjustment of the tilt angle of this cam-plate 12a is carried out by the cylinder 
equipment 26 of a hydraulic drive. Namely, rod section 26a by which cylinder equipment 26 was 
connected with cam-plate 12a. It has spring member 26b which energizes rod sectjon 26a to the 
drawing 3 Nakamigi side direction, and bottom side cut room 26c. If a pressure oil is introduced 
into bottom side cut room 26c through the below-mentioned pilot line 41 for capacity 
adjustment, will resist the energization force of spring member 26b. and the tilt angle of cam 
plate 12a will be made small (namely, motor capacity small). If a pressure oil is no longer 
introduced into bottom side cut room 26c. the tilt angle of cam-plate 12a will be enlarged 
according to the energization force of spring member 26b (namely, motor capacity greatly). 
[0040] At this time, it is operated by the above-mentioned pilot line 41 for capacity adjustment 
by the pilot pressure generated by the solenoid operated directional control valve 40 using the 
pressure generated with said pilot pump 29. This solenoid operated directional control valve 40 is 
a solenoid operated directional control valve equipped with solenoid mechanical-component 40a. 
The solenoid driven with the control signal (driving signal) Sm from a controller 32 is prepared in 
solenoid mechanical-component 40a. respectively, and a solenoid operated directional control 
valve 40 is switched according to the input of the control signal Sm. That is, if a control signal 
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Sm is outputted to solenoid mechanical-component 40a of a solenoid operated directional 
control valve 40 from a controller 32, a solenoid operated directional control valve 40 will be 
switched to free passage location 40A by the side of drawing 3 Nakamigi. Thereby, the pressure 
oil from the pilot pump 29 is led to the above-mentioned pilot line 41 for capacity atjjustment of 
the solenoid-operated-directiohahcontrohvalve 40 downstream through the discharge-tube way . 
33 and free passage location 40A, and is led to bottom side cut room 26c of cylinder equipment 
26 as a pilot pressure for **** control through these. When a control signal Sm is not outputted 
to mechanical-component 40a of a solenoid operated directional control valve 40 from a 
controller 32, a solenoid operated directional control valve 40 returns to cutoff location 40B 
shown in drawing 3 by the energization force of spring 40b, and the pressure in the pilot line 41 
for capacity adjustment becomes equal to the pressure (tank **) of a tank 36 through the tank 
duct 39. 

[0041] When a control signal Sm is outputted from a controller 32 the above result, the tilt angle 
of cam-plate 12a of the hydraulic motor 12 for shredding equipment decreases, the capacity of a 
hydraulic motor 12 decreases, a control signal Sm comes out from a controller 32, in being 
feeble, the tilt angle of cam-plate 1 2a of the hydraulic motor 1 2 for shredding equipment 
increases, and the capacity of a hydraulic motor 12 increases. 

[0042] Drawing 4 expresses an example of the output torque characteristic of the hydraulic 
motor 12 for shredding equipment realized as a result of the above tilt angle control. The pump 
discharge pressure P of a hydraulic pump 22 is taken along an axis of abscissa, output-torque T 
of the hydraulic motor 12 for shredding equipment is taken along an axis of ordinate, and the 
case where an above-mentioned tilt angle becomes small, and the case where it becomes large 
are compared and shown on it. 

[0043] a motor tilt angle since output-torque T of the hydraulic motor 12 for shredding 
equipment is expressed with the product of the pressure (equal to the pump discharge pressure 
P in this case) of a supply pressure oil,- and motor capacity in this drawing 4 — size — small 
also when it is any. it becomes the property expressed with an upward-slant-to-the-right 
straight line. And the way when a motor tilt angle is large serves as a straight line with a larger 
inclination than the case where motor **** or ** is small, and larger output-torque T can be 
obtained in the same discharge pressure P. 

[0044] Return and the control valve 24 for shredding equipment are 3 location change-over 
valves at draw ing 3 , and the pressure oil which is prepared in the discharge-tube way 27 of a 
hydraulic pump 22, and is supplied from a hydraulic pump 22 to the hydraulic motor 12 for 
shredding equipment is controlled. At this time, normal rotation lateral pressure oil supply line 
28a for supplying a pressure oil to it. when making the downstream of the control valve 24 for 
shredding equipment carry out the normal rotation drive of the hydraulic motor 12 for shredding 
equipment, and inversion lateral pressure oil supply line 28b for supplying a pressure oil. when 
carrying out the inversion drive of the hydraulic motor 12 for shredding equipment are 
connected, and the pressure oil from a hydraulic pump 22 is led to the hydraulic motor 12 for 
shredding equipment at the time of a normal rotation drive and an inversion drive, respectively. 
[0045] This control valve 24 equips both ends with the pilot mechanical components 24a and 
24b, is the pilot operated valve of the centeMay-pass mold operated using a pilot pressure, and 
is operated by the pilot pressure generated by solenoid operated directional control. valves 30 
and 31 using the pressure generated with said pilot pump 29. These solenoid operated directional 
control valves 30 and 31 are solenoid operated directional control valves equipped with the 
solenoid mechanical components 30a and 31a, respectively. The solenoid driven with the control 
signals Sa (it corresponds to the drive to the normal rotation direction of the hydraulic motor 12 
for shredding equipment) and Sb (it corresponds to the drive to the inversion direction of the 
hydraulic motor 12 for shredding equipment) from a controller 32 is prepared in the solenoid 
mechanical components 30a and 31a, respectively, and solenoid operated directional control 
valves 30 and 31 are switched according to the input of these normal rotation control signal Sa 
or the inversion control signal Sb. 

[0046] That is, if the normal rotation control signal Sa is outputted to solenoid mechanical- 
component 30a of a solenoid operated directional control valve 30 from a controller 32. a 
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solenoid operated directional control valve 30 will be switched to free passage location 30A by 
the side of drawing 3 Nakamigi. Thereby, the pressure oil from the pilot pump 29 is led to pilot 
line 34a for normal rotation of the solenoid-operated-directionahoontroHvalve 30 downstream 
through the discharge-tube way 33 and free passage location 30A, and is led to pilot 
mechanical-component 24a of a control valve 24 as a pilot pressure for normal rotation through 
these. When a control signal Sa is not outputted to mechanical-component 30a of a solenoid 
operated directional control valve 30 from a controller 32, a solenoid operated directional control 
valve 30 returns to cutoff location 30B shown in drawing 3 by the energization force of spring 
30b, and the pressure in pilot line 34a for normal rotation becomes equal to the pressure (tank 
**) of a tank 36 through the tank duct 39. 

[0047] Moreover, if the inversion control signal Sb is outputted to solenoid mechanical- 
component 31a of a solenoid operated directional control valve 31 from a controller 32, a 
solenoid operated directional control valve 31 will be switched to free passage location 31 A by 
the side of drawing 3 Nakamigi. Thereby, like the above, the pressure oil from the pilot pump 29 
is led to pilot line 34b for an inversion of the solenoid-operated-directional-control-vatye 31 
downstream, and is led to pilot mechanical-component 24b of a control valve 24 as a pilot 
pressure for an inversion. When a control signal Sb is not outputted to mechanical-component 
31a of a solenoid operated directional control valve 31 from a controller 32, a solenoid operated 
directional control valve 31 returns to cutoff location 31 B shown in drawing 3 by the energization 
force of spring 31b, and the pressure in pilot line 34b for an inversion becomes equal to the 
pressure (tantf *'*) of a tank 36 through the tank duct 39. 

[0048] When the normal rotation control signal Sa is outputted from a controller 32 by the above 
and the inversion control signal Sb is not outputted, it is switched to change-over location 24A 
by the side of drawing 3 Nakagami, the pressure oil from a hydraulic pump 22 is supplied to the 
hydraulic motor 1 2 for shredding equipment through the discharge-lube way 27. control-valve 
change-over location 24A, and normal rotation lateral pressure oil supply line 28a, and the 
hydraulic motor 12 for shredding equipment drives a control valve 24 in the normal rotation 
direction (forward direction). The return oil at this time is introduced to a tank 36 through 
control-valve change-over location 24A and the tank duct 35 from inversion lateral pressure oil 
supply line 28b. 

[0049] Moreover, when the inversion control signal Sb is outputted from a controller 32 and the 
normal rotation control signal Sa is not outputted. it is switched to change-over location 24B by 
the side of drawing 3 Nakashita, the pressure oil from a hydraulic pump 22 is supplied to the 
hydraulic motor 12 for shredding equipment through the discharge-tube way 27. control-valve 
change-over location 24B r and inversion lateral pressure oil supply line 28b, and the hydraulic 
motor 12 for shredding equipment drives a control valve 24 in the inversion direction (hard flow). 
The return oil at this time is introduced to a tank 36 through control-valve change-over location 
24B and the tank duct 35 from normal rotation lateral pressure oil supply line 28a. 
[0050] Furthermore, when the control signals Sa and Sb from the controller 32 to the mechanical 
components 30a and 31a of solenoid operated directional control valves 30 and 31 are not 
outputted by all, it returns to center-valve-position 240 shown in drawing 3 by the energization 
force in which control valves 24 are springs 24c and 24d, and the discharged oil of a hydraulic 
pump 22 returns to a tank 36 through the tank duct 35. That is, since a pressure oil is no longer 
supplied to neither normal rotation lateral pressure oil supply line 28a nor inversion lateral 
pressure oil supply line 28b, the hydraulic motor 12 for shredding equipment stops. 
[0051] The aforementioned regulators 37 and 38 consist of a regulator 37 for input torque 
limitation control, and a regulator 38 for motor revolving speed control. 

[0052] If these regulators 37 and 38 are equipped with Pistons 37A and 38A, respectively and 
Pistons 37A and 38A move to the method of drawing 3 Nakamigi If the tilt angle (namely, pump 
capacity or displacement volume) of cam-plate 22a of a hydraulic pump 22 is changed so that 
the amount of discharge flow of a hydraulic pump 22 may decrease, and Pistons 37A and 38A 
move to the left in drawing 3 The tilt angle of cam-plate 22a is changed so that the capacity 
(the amount of discharge flow per rotation) of a hydraulic pump 22 may increase. 
[0053] The pilot line 42 which branched from the discharge-tube way 27 of a hydraulic pump 22 
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is connected to bottom side cut room 37a of the regulator 37 for input torque limitation control, 
and the discharge pressure P of a hydraulic pump 22 is led to bottom side cut room 37a by this. 
By this, when high, the hydraulic-pump 22 discharge pressure P moves to the method of drawing 
3 Nakamigi, and piston 37A decreases [ discharge pressure ] the amount of discharge flow of a 
hydraulic pump 22, and it operates so that piston 37A may move to the left in drawin g 3 and a 
discharge pressure P may increase the amount of discharge* flow, when low. Consequently, the 
maximum of the amount of discharge flow is small restricted as a discharge pressure P rises, and 
the tilt angle of cam-plate 22a of a hydraulic pump 22 is controlled so that the input horsepower 
(input torque) of a hydraulic pump 22 turns into below the output horsepower (output torque) of 
an engine 23 (well-known input torque limitation control or horsepower control). 
[0054] On the other hand, the pilot pressure (control pressure) generated by the solenoid 
operated directional control valve 43 using the pressure generated with said pilot pump 29 is 
introduced into bottom side cut room 38a of the regulator 38 for motor revolving speed control 
by the pilot line 44 for pump capacity adjustment, and piston 38A drives by this pilot pressure to 
it. That is, the aforementioned solenoid operated directional control valve 43 is a solenoid 
operated directional control valve equipped with solenoid mechanical-component 43a, the 
solenoid driven with the control signal Sr from a controller 32 is prepared in solenoid 
mechanical-component 43a, and a solenoid operated directional control valve 43 is switched to it 
according to the input of the control signal Sr. If a control signal Sr is outputted to solenoid 
mechanical-component 43a of a solenoid operated directional control valve 43 from a controller 
32, a solenoid operated directional control valve 43 will be switched to free passage location 43A 
by the side of drawing 3 Nakamigi. Thereby, the pressure oil from the pilot pump 29 is led to the 
pilot line 43 for pump capacity adjustment of the solenoid-operated-directional-control-valve 43 
downstream through the discharge-tube way 33 and free passage location 43A, and is led to 
bottom side cut room 38a of a regulator 38 as a pilot pressure for pump **** control through 
these. When a control signal Sr is not outputted to mechanical-component 43a of a solenoid 
operated directional control valve 43 from a controller 32, a solenoid operated directional control 
valve 43 returns to cutoff location 43B shown in drawing 3 by the energization force of spring 
43b, and the pressure in the pilot line 43 for pump capacity adjustment becomes equal to the 
pressure (tank **) of a tank 36 through the tank duct 39. 

[0055] When a control signal Sr is outputted from a controller 32 the above result, the tilt angle 
of cam-plate 22a of a hydraulic pump 22 decreases, the pump capacity (discharging volume) of a 
hydraulic pump 22 decreases, a control signal Sr comes out from a controller 32, in being feeble, 
the tilt angle of cam-plate 22a of a hydraulic pump 22 increases, and the pump capacity of a 
hydraulic pump 22 increases. 

[0056] In addition, relief valves 47 and 48 are formed in the branched ducts 45 and 46, 
respectively from said discharge-tube ways 27 and 33 of a hydraulic pump 22 and the pilot pump 
29, and the value of the relief pressure which restricts the maximum of the discharge pressure of 
a hydraulic pump 22 and the pilot pump 29, respectively is set up by the energization force of 
the springs 47a and 48a with which each was equipped. 

[0057] Moreover, especially this hydraulic transmission is equipped with the control valve for 
conveyors which controls the flow (a direction and flow rate) of the pressure oil from said 
hydraulic pump 22 (or other hydraulic pumps which are not illustrated may already be used) to 
these hydraulic motors 14, 18, and 10 to said hydraulic motor 14 for conveyors, the hydraulic 
motor 18 for magnetic separators, and the left and the hydraulic motor for right transit 10, the 
control valve for magnetic separators, and the left and the control valve for right transit (not 
shown) although not illustrated. 

[0058] The control valve for conveyors and the control valve for magnetic separators are 
solenoid operated directional control valves, respectively, from a hydraulic pump 22, a pressure 
oil is supplied, and drives [ they are switched to a free passage location by outputting a control 
signal to these solenoid operated directional control valves from a controller 32. } to the 
hydraulic motor 14 for these conveyors, and the hydraulic motor 1 8 for magnetic separators, and 
a conveyor 5 and a magnetic separator 6 operate. 

[0059] The left and the control valve for right transit are change-over valves in which manual 
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switching is possible, controls the flow of the pressure oil from said hydraulic pump 22 (or other 
hydraulic pumps) to the left and the hydraulic motor 10 for right transit by the control lever 49 
prepared in the aforementioned drivers seat 21 following actuation of the control lever 49. drives 
the left and the right endless track track link 8. and makes it run the transit object 4 by this. 
[0060] In addition, although detailed explanation is omitted, in this hydraulic transmission, a well- 
known interlocking device can perform [ the pressure-oil supply to the hydraulic motor 12 for 
crushing and the pressure-oil supply to the left and the hydraulic motor 10 for right transit ] no 
longer to coincidence, and the crushing actuation and the transit actuation of the transit object 
4 by shredding equipment 2 can carry out no longer to coincidence by this (refer to below- 
mentioned of operation change dial the 25i): 

[0061] Drawing 5 is a front view showing the detail structure of a control panel 25. Normal 
rotation start-switch 25a for making a control panel 25 start shredding equipment 2 in the 
normal rotation direction in this d rawing 5 , Safety switch 25b for stopping shredding equipment 
2, and inversion start-switch 25c for starting shredding equipment 2 in the inversion direction, 
25d of start switches for starting a conveyor 5, and safety switch 25e for stopping a conveyor 5, 
25f of start switches for starting a magnetic separator 6, 25g of safety switches for stopping a 
magnetic separator 6, Shredder mode dial 25h which chooses the rotational frequency (rotational 
speed) of shredding equipment 2 from three, a slow mode, medium-speed mode, and fast mode, 
It has of operation change dial 25i which chooses either of the transit modes which enable 
transit actuation of the crushing mode which enables crushing actuation by shredding equipment 
2, and the transit object 4 about actuation of the above-mentioned interlocking device. 
[0062] If an operator performs actuation of each switch 25 a-g of the above-mentioned control 
panel 25 and dial 25h, and i, the actuation signal will be inputted into the aforementioned 
controller 32. Based on these actuation signal, a controller 32 generates the above-mentioned 
control signals Sa, Sb, Sm, and Sr etc. to the solenoid operated directional control valves 30, 31, 
and 41 and 43 grades which were mentioned above, and outputs them to them. 
[0063] The important section of the gestalt of this operation here is according to a shredder 
mode dial 25h [ of the above-mentioned control panel 25 by the operator ] selection input to 
control the tilt angle of a hydraulic pump 22 and the hydraulic motor 12 for shredding equipment. 
Dr awin g 6 is a flow chart showing the contents of control of the controller 32 about this 

function. . 
[0064] In drawing g , rt first judges any should be chosen between a slow mode, medium-speed 
mode, and fast mode by shredder mode dial 25h at step 10. 

[0065] When fast mode is chosen, it moves to step 20A and the tilt angle (capacity) of the 
hydraulic motor 12 for shredding equipment is made small through rod section 26a of cylinder 
equipment 26 by what the control signal Sm to solenoid mechanical-component 40a of a 
solenoid operated directional control valve 40 is turned ON for (it outputs). Then, it moves to 
step 30A, and by what the control signal Sr to solenoid mechanical-component 43a of a solenoid 
operated directional control valve 43 is turned OFF for (it considers as the condition of not 
outputting), the tilt angle (capacity) of a hydraulic pump 22 is enlarged through piston 38a of the 
regulator 38 for motor revolving speed control, and this flow is ended. 

[0066] Moreover, when the slow mode is chosen at step 10, it moves to step 20B and the tilt 
angle (capacity) of the hydraulic motor 12 for shredding equipment is enlarged by what the 
control signal Sm to a solenoid operated directional control valve 40 is turned OFF for (it 
considers as the condition of not outputting). Then, it moves to step 30B, and by what the 
control signal Sr to a solenoid operated directional control valve 43 is turned ON for (it outputs), 
the tilt angle (capacity) of a hydraulic pump 22 is made small, and this flow is ended. 
[0067] Furthermore, when medium-speed mode is chosen at step 10, after moving to step 20C. 
turning OFF the control signal Sm to a solenoid operated directional control valve 40 and 
enlarging the tilt angle (capacity) of the hydraulic motor 12 for shredding equipment, by turning 
OFF the control signal Sr to step 30C ** and a solenoid operated directional control valve 43. 
the tilt angle (capacity) of a hydraulic pump 22 is enlarged, and this flow is ended. 
[0068] In addition, while shredder mode dial 25h of a control panel 25 constitutes a setting 
means to set up the rotational frequency of the hydraulic motor for shredding equipment of an 
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application for patent given [ range each ] in a term, in the above The motor capacity actuation 
means which carries out an actuation setup of the capacity of the hydraulic motor for shredding 
equipment of the variable-capacity mold which drives shredding equipment The pump capacity 
actuation means which carries out an actuation setup of the capacity of the hydraulic pump of 
the variable-capacity mold which supplies a pressure oil to the hydraulic motor for shredding 
equipment which drives shredding equipment. The motor pump capacity actuation means which 
carries out an actuation setup of the capacity of the hydraulic pump of the variable-capacity 
mold which supplies a pressure oil to the capacity of the hydraulic motor for shredding 
equipment and the hydraulic motor for shredding equipment of a variable-capacity mold which 
drive shredding equipment is also constituted. 

[0069] Moreover, a controller 32. a solenoid operated directional control valve 40. the pilot line 
41 for capacity adjustment, and cylinder equipment 26 constitute the motor capacity control 
means which controls the capacity of said hydraulic motor for shredding equipment according to 
a setup of a setting means, and the regulator 38 a controller 32, a solenoid operated directional 
control valve 43, the pilot line 44 for pump capacity adjustment, and for motor revolving speed 
control constitutes the pump capacity control means which controls the capacity of said 
hydraulic pump according to a setup of a setting means. Furthermore, the regulator 38 a 
controller 32, a solenoid operated directional control valve 40, the pilot line 41 for capacity 
adjustment, cylinder equipment 26. a solenoid operated directional control valve 43. the pilot line 
44 for pump capacity adjustment, and for motor revolving speed control also constitutes the 
motor pump capacity control means which associates mutually the capacity of said hydraulic 
pump, and the capacity of said hydraulic motor for shredding equipment, and controls them 
according to a setup of a setting means. 

[0070] Moreover, at this time, among the above, cylinder equipment 26 constitutes the regulator 
for motors of the hydraulic drive which adjusts the tilt angle of the hydraulic motor for shredding 
equipment, and a controller 32, a solenoid operated directional control valve 40. and the pilot line 
41 for capacity adjustment constitute a pilot oppression means for motors to control the pilot 
pressure which drives the regulator for motors. Moreover, the regulator 38 for motor revolving 
speed control constitutes the regulator for pumps of the hydraulic drive which adjusts the ti»t 
angle of a hydraulic pump, and a controller 32, a solenoid operated directional control valve 43. 
and the pilot line 44 for pump capacity adjustment constitute a pilot oppression means for pumps 
to control the pilot pressure which drives the regulator for pumps. 

[0071] Next, actuation and an operation of the gestalt of this operation are explained below. 
[0072] In the self-propelled crusher of the above-mentioned configuration, at the time of 
crushing, after an operator chooses "crushing" by of operation change dial 25i of a control panel 
25 and makes transit actuation impossible, he pushes 25f of magnetic-separator start switches, 
and 25d of conveyor start switches. Thereby, the hydraulic motor 18 for magnetic separators 
and the hydraulic motor 14 for conveyors drive. Moreover, at this time, after choosing a low 
speed", "medium speed" or, and a "high speed" by shredder mode dial 25h, shredder normal 
rotation start-switch 25a is pushed. Thereby, the hydraulic motor 12 for shredding equipment 
drives in the normal rotation direction. By the above, a magnetic separator 6, a conveyor 5, and 
shredding equipment 2 carry out sequential starting. 

[0073] And if debris-ed is fed into a hopper 1, for example with the bucket of a hydraulic 
excavator, the debris-ed received with the hopper 1 will be led to shredding equipment 2. and will 
be crushed by predetermined magnitude with shredding equipment 2. From the space of the 
shredding equipment 2 lower part, on a conveyor 5, the crushed debris falls, is carried, and 
magnitude is arranged mostly and. finally it is taken out from the posterior part ( drawingj 
Nakamigi edge) of a self-propelled crusher. 

[0074] At this time, as mentioned above using drawing 6 . with the gestalt of this operation, the 
rotational speed of cutter 2b of shredding equipment 2 can be changed according to which 
should be chosen among a "low speed", "medium speed", and a "high speed" by shredder mode 
dial 25h. Hereafter, that operation is explained according to this velocity mode. 
[0075] (1) While supplying the pressure oil of a large flow rate by the same pump rotation by 
making a hydraulic pump 22 into large **** as mentioned above using drawing. 6 when a high 
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speed" is chosen by fast mode shredder mode dial 25h, accelerate motor rotation by the same 
flow rate by making the hydraulic motor 12 for shredding equipment into small ****. 
[0076} The drawing 7 solid line shows the output torque characteristic of the hydraulic motor 12 
for shredding equipment at this time. Along an axis of abscissa, the rotational frequency N of the 
hydraulic motor 12 for shredding equipment is taken, and output-torque T of the hydraulic motor 
12 for shredding equipment is taken and expressed to the axis of ordinate. When fast mode is 
chosen as a result of the above control, as shown in the characteristic ray of this drawing 7 solid 
line, the hydraulic motor 12 for shredding equipment can be rotated at high speed (the big 
rotational frequency N), making maximum of Torque T comparatively small. Therefore, the debris 
which is comparatively easy to crush can be crushed efficiently, and since it is a high speed, 
many amounts of debris-ed can also be processed. 

[0077] (2) While supplying the pressure oil of a small flow rate by making a hydraulic pump 22 
into small **** as mentioned above using drawing 6 when a "low speed" is chosen by slow- 
mode shredder mode dial 25h, slow down motor rotation by the same flow rate by making the 
hydraulic motor 12 for shredding equipment into large ****. 

[0078] The output torque characteristic of the hydraulic motor 12 for shredding equipment at 
this time is expressed with the broken line in drawing 7 . As shown in this characteristic ray, 
when a slow mode is chosen as a result of the above control, the hydraulic motor 12 for 
shredding equipment can be rotated at a low speed (the small rotational frequency N), enlarging 
maximum of Torque T comparatively. Therefore, the debris which is comparatively hard to crush 
can be crushed efficiently. Moreover, for a low speed, the amount of scattering of debris-ed can 
also be lessened and can improve the ****** of debris-ed. 

[0079] (3) When "medium speed" is chosen by medium-speed mode shredder mode dial 25h, 
motor rotation by the same flow rate can be slowed down by making the hydraulic motor 12 for 
shredding equipment into large ****. supplying the pressure oil of a large flow rate by making a 
hydraulic pump 22 into large ****, as mentioned above using drawing 6 . 

[0080] The output torque characteristic of the hydraulic motor 12 for shredding equipment at 
this time is expressed with the alternate long and short dash line in drawing 7 . As shown in this 
characteristic ray, when medium-speed mode is chosen as a result of the above control, the 
hydraulic motor 12 for shredding equipment can be rotated at the rate of [ of the above- 
mentioned fast mode and a slow mode ] middle (rotational frequency), securing the maximum of 
the torque T almost equivalent to the time of the above-mentioned slow mode. 
[0081] As explained above, when an operator changes the tilt angle (motor capacity) of the 
hydraulic motor 12 for crushing, and the tilt angle (pump capacity) of a hydraulic pump 22 
according to which should be chosen among a "low speed", "medium speed . and a high speed 
by shredder mode dial 25h. according to the gestalt of this operation, the rotational speed of 
cutter 2b of shredding equipment 2 can be changed to arbitration. 

[0082] At this time, the rotational speed of the hydraulic motor 12 for shredding equipment is 
controllable regardless of the opening of the control valve 24 for shredding equipment which 
controls the pressure oil from the hydraulic pump 22 to the hydraulic motor 12 for shredding 
equipment Thereby, like structure before, since it can prevent that the big pressure loss by 
diaphragm which performs rotational-speed control of the hydraulic motor for shredding 
equipment only by the opening of the control valve for shredding equipment occurs, decline in 
energy efficiency can be prevented. 

[0083] In addition, it sets in the gestalt of 1 operation of above-mentioned this invention. It ^ 
responds to which the operator should choose by shredder mode dial 25h among a "low speed , 
"medium speed", and a "high speed." Although solenoid operated directional control valves 40 
and 43 were alternatively switched to the free passage locations 40A and 43A or the cutoff 
locations 40B and 43B and the tilt angle (capacity) of the hydraulic motor 12 for shredding 
equipment and a hydraulic pump 22 was alternatively controlled by this to small capacity or large 
capacity It is not restricted to this, namely, these valves 40 and 43 — electromagnetism — it is 
also possible by using a proportioning valve to change the tilt angle (capacity) of the hydraulic 
motor 12 for shredding equipment and a hydraulic pump 22 more densely by changing the control 
signals Sm and Sr over them from a controller 32 to a multistage story or a stepless story. 
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[0084] Moreover, in the gestalt of 1 operation of above-mentioned this invention, although the 
operator changed both the tilt angle (motor capacity) of the hydraulic motor 12 for crushing, and 
the tilt angle (pump capacity) of a hydraulic pump 22 according to which should be chosen 
among a "low speed", "medium speed", and a "high speed" by shredder mode dial 25h as shown 
in drawing 6 , it is not restricted to this. That is, in the limitation which acquires the 
effectiveness of above-mentioned this invention, if either is changed among the tilt angle (motor 
capacity) of the hydraulic motor 12 for crushing, and the tilt angle (pump capacity) of a hydraulic 
pump 22, it is sufficient. 

[0085] Drawing 8 is a flow chart showing the contents of control of the controller 32 in the case 
of changing only the tilt angle (motor capacity) of the hydraulic motor 12 for crushing, in this 
case, it mentioned above — as — as a valve 40 — electromagnetism — motor capacity is 
changed to small capacity, inside capacity, and mass three using a proportioning valve by 
changing the control signal Sm from a controller 32 to a three-stage. Namely, in fast mode, make 
the control signal Sm to solenoid mechanical-component 40a of a solenoid operated directional 
control valve 40 into max by step 20A, and the tilt angle (capacity) of the hydraulic motor 12 for 
shredding equipment is made small. In a slow mode, a control signal Sm is made into min (for 
example, 0) by step 20B, and the tilt angle (capacity) of the hydraulic motor 12 for shredding 
equipment is enlarged. In medium-speed mode Make a control signal Sm into a middle value by 
step 20C, and let the tilt angle (capacity) of the hydraulic motor 12 for shredding equipment be 
middle magnitude. The effectiveness that an operator can perform a rotational-speed setup of 
the hydraulic motor 12 for shredding equipment is acquired like the gestalt of 1 operation of 
above-mentioned this invention also by such control, preventing decline in energy efficiency. 
[0086] Drawing, 9 is a flow chart showing the contents of control of the controller 32 in the case 
of changing only the tilt angle (pump capacity) of a hydraulic pump 22. in this case, the above — 
the same — carrying out — a valve 43 — electromagnetism — pump capacity is changed to a 
three-stage using a proportioning valve by changing the control signal Sr from a controller 32 to 
a three-stage. By fast mode, the control signal Sr to a solenoid operated directional control 
valve 43 is made into min (for example, 0) by step 30A, and the tilt angle (capacity) of a hydraulic 
pump 22 is enlarged, and a control signal Sr is made into max by step 30B, and the tilt angle 
(capacity) of a hydraulic pump 22 is made small, and in medium-speed mode, make a control 
signal Sr into a middle value by step 30C, and let the tilt angle (capacity) of a hydraulic pump 22 
be middle magnitude at a slow mode. The effectiveness that an operator can perform a 
rotational-speed setup of the hydraulic motor 12 for shredding equipment is acquired like the 
gestalt of 1 operation of above-mentioned this invention also by this, preventing decline in 
energy efficiency. 

[0087] Moreover, application is not restricted only to the hydraulic circuit of a type as shown in 
drawing: 3 . and this invention can be applied also to the so-called closed circuit type like the 
indication to JP,8-9308,B of hydraulic circuit about a wheel loader, for example, the same 
effectiveness is acquired also in this case. 
[0088] 

[Effect of the Invention] According to invention claim 1 and given in two, if an operator sets up 
the rotational frequency of the hydraulic motor for shredding equipment with a setting means, 
according to the setup, a motor capacity control means or a pump capacity control means will 
control the capacity of the hydraulic motor for shredding equipment. Moreover, according to 
invention according to claim 3, according to a setup of a setting means to set up the rotational 
frequency of said hydraulic motor for shredding equipment, for example, the capacity of a 
hydraulic pump and the capacity of the hydraulic motor for shredding equipment are associated 
mutually, and are controlled by the motor pump capacity control means. Therefore, regardless of 
the opening of the control valve for shredding equipment, the rotational speed of the hydraulic 
motor for shredding equipment is controllable. Therefore, it can prevent that the big pressure 
loss by diaphragm occurs, and decline in energy efficiency can be prevented. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 11 It is a side elevation showing the self-propelled whole crusher structure which is the 
candidate for application of the hydraulic transmission of the self-propelled crusher of this 
invention. 

[Drawi ng 2] It is a plan showing the self-propelled whole crusher structure which is the 
candidate for application of the hydraulic transmission of the self-propelled crusher of this 
invention. 

[Dra wing 3] It is the oil pressure circuit diagram which expresses the important section 
configuration concerning the hydraulic motor for shredding equipment among the g:estalten of 1 
operation of the hydraulic transmission of the self-propelled crusher of this invention. 
[Drawing 4] In the gestalt of 1 operation of the hydraulic transmission of the self-propelled 
crusher of this invention, it is drawing showing an example of the output torque characteristic of 
the hydraulic motor for shredding equipment realized as a result of tilt angle control. 
LDrawmgjSl It is a front view showing the detail structure of the control panel with which the 
gestaht of 1 operation of the hydraulic transmission of the self-propelled crusher of this invention 

was equipped. . . 

drawing 6] It is a flow chart showing the contents of control of the controller with which the 
gestalt of 1 operation of the hydraulic transmission of the self-propelled crusher of this invention 
was equipped. 

[Drawing 7] In the gestalt of 1 operation of the hydraulic transmission of the self-propelled 
crusher of this invention, it is drawing having shown the output torque characteristic of the 
hydraulic motor for shredding equipment at the time of choosing a "high speed" with a shredder 
mode dial. 

[Drawing 8] In the gestalt of 1 operation of the hydraulic transmission of the self-propelled 
crusher of this invention, it is a flow chart showing the contents of control of the controller in 
the case of changing only the tilt angle (motor capacity) of the hydraulic motor for crushing. 
[Drawing 9] In the gestalt of 1 operation of the hydraulic transmission of the self-propelled 
crusher of this invention, it is a flow chart showing the contents of control of the controller in 
the case of changing only the tilt angle (pump capacity) of a hydraulic pump. 
[Description of Notations] 

24 Control Valve for Shredding Equipment 

25 Control Panel 

25h Shredder mode dial (a setting means, a motor capacity actuation means, a pump capacity 
actuation means, motor pump capacity actuation means) 

26 Cylinder Equipment (Regulator for Motors, Motor Capacity Control Means, Motor Pump 
Capacity Control Means) 

32 Controller (Pilot Oppression Means for Motors, Pilot Oppression Means for Pumps, Motor 
Capacity Control Means, Pump Capacity Control Means, Motor Pump Capacity Control Means) 
38 Regulator (Regulator for Pumps, Pump Capacity Control Means, Motor Pump Capacity 
Control Means) 

40 Solenoid Operated Directional Control Valve (Pilot Oppression Means for Motors. Motor 
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Capacity Control Means, Motor Pump Capacity Control Means) 

41 Pilot Line for Capacity Adjustment (Pilot Oppression Means for Motors. Motor Capacity 
Control Means, Motor Pump Capacity Control Means) 

43 Solenoid Operated Directional Control Valve (Pilot Oppression Means for Pumps, Pump 
Capacity Control Means, Motor Pump Capacity Control Means) 

44 Pilot Line for Pump Capacity Adjustment (Pilot Oppression Means for Pumps, Pump Capacity 
Control Means, Motor Pump Capacity Control Means) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing^] 
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[Drawing 6] 
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[DrawingJ7] 
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[ Drawing 8] 
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ai, p* HSU 2 6 a*03*«rlM*^«:ft?&^r^«ta 

Bm26bi. #hA«ilbS2 6 cimtfcO. Ifc 

^2 6 c(CJEtA^A3n^^^^PM2 6 b©{4Sfct> 
6ct/iO*t$*&l 2a<Ofl6M*S< Orfctofc*-* 
SS&h3 <) U * h *iWttS2 6 c «cBEMW*»AS 
*itt<*5itf*aaPW2 6 b<Dtfikmcj:or£HEl 2 
a (-Tttteft*- * so 



2002-2 19379 
10 

*«i:9K:tt-*?i>*. 

[0 0 4 0] C<D£&. ±eSW»BES^^P9 h^>f 
>4 lKfct, flW&*-fP* htf>72 9r»43^E 

£P4 0a$C«. :a> hci-73 2rfp6<D$«ff- s i (BB3b 

2^€>«?SW^f : 4 0(Dy U^>T FKStbOU 
Oa«cW»«^Sm3Vffl*3n-Si. mftW&#4 0# 

H3tp*§noaiiaffia4 0A«:«o»A&tis. cncc 

3 3^C/ailttS4 0 A^rm?aWll^f4 OTffiWJO) 

2 6C£#bA#J^2 6 c^<b3*^ft£. 3>ha-7 

3 2 3&>6«fflt^8yF 4 0 CDlBfi&SP 4 0a ^We#Sm 
*stfi:*73ttttt>J&&tt. «^^7^f4 0W:«*a4 0b© 
«^-CI33tt:^TiaBrfil:a4 o BicfflMO, &asHS 
ffl;i-fP9 h^-Y>4 lrt©IEi!«^>^&K3 9«r^ 

[0041] £Lh©*£m> =» h P-^ 3 2 *»6»J»ft 
2CDf4^1 2 acDjUE^^M^UrJtfe^-^l 20^ 
K^m&lCtes ItWKaBEfflttJE*-* l 2©»1 2 a 

[ 0 0 4 2 ] ®4i*, ±gficoj: ^ *fflE«*«Bl©tt»* 
15^. K»WBJflttE*-*l2©fflJjMi.^Wtt 
W^^Ofc*)©^^. ^#«:?lllEE^>7'2 2<Dtf 

2<Dm?Jb>l'?T%:£*). Jri&<DQ$&fH&'bZ < ts:~>tc 

[0 0 4 3] C<DE|4 6C*sl»T, K^SfflttlE*-* 
1 2cr)W^h^^T«^JStt©EEt> (CM^ ^> 

C> ffi ^ h ;l/ ^ T £fi <5> C i 3Wtr # ^. 
(OO44]03{C^, K»SSffl3>ha-^ 
^2 4{i3fiS§J^?^*>0, ttE^>^2 2©«taf 
H2 7«c»W6hTfflBE#>^ r 2 2^6K»*BIBttE 
*r-*l 2^«»SSti*BEtt*WfBI*r&J:^CCtt^ri» 
^ 0 C©t^, fia^^asffln> ha-jV^^^2 4<DT 
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11 

auntc**. «»RaffljajE*-* i 2*iE^i&Bi&<**!:* 

ffitft^Hfllft&EE*:-* l 2 
Ett^^TSA:^«>^ffiJBEt*^^2 8 b 

[0045] C(Dri > h p^Wtjl/rf 2 4 fflifflCt:^ 
^fp 9 h«BS&8fl2 4a. 24b£{i&il* ;Ua» FH£ 

^r£>0. MiB^'^p » h^>^2 9-e^sti/tffi^ 
«mvt»Bffl*#3 o.3i -c^^n^^a^ h 

0 a. SlaiiB^sa 
W&*Fn&&- VUSJ Kl!iai®3 0a, 3 1a(d«. 
3>ha-73 2^6CDftiJ®ft#Sa (lK!*^SL^ifllff 
2 0jE«£^rfil^O|gatltC^lS) . Sb 

Smmt*-* 1 2<D^K*r^^©IHffii«:*tJS) ^*Kffl> 

[0 0 4 6 ] -r#*>5* n>bP— ^3 2;&>6SE£$}g! 
#30<DVU^F HBSfrfflJ 3 0a 6C iEIEM S a# 
Htt7Sft*&. ^§J»S#3 0*iia3*SfflJCD^3l^ 
3 o AlctfjO&fcfcns., cnoc^o, A«-fn»ne> 
:/2 Qfrh<DEEmifi j e<Dt&m f 8WS 3VL&&m(&m:3 0 

ffi<b n> h P— ;W*;l/:72 4«V^a9 hSBSb^J2 

0OggSjjBP3 0 a^«llfflHi-^Sa3&5a**ntt^«^ 
li. fiSOl WJfe# 3 O tttffci 3 0b 0>ft»*-C@ 3 CC^-T 
MiW{4S3 0B*cftli9U JHSffi^-fn* r*^>3 4 
art©JE^K^>^^?S3 9£/TU£>*3 6(DEE# 

[0047] ifc, n>hP-^3 2 35r>^^ftJK^f3 

lovusj Pimm i aKawaw»«^shB&s«* 

h#>:/2 9*&OEEkW«ttHftrt3 lTttflkMHE 

FJEi Ot3> h n— jUrtJl^/2 4-<D'<<f ta 9 hBMlff 

2 4b^i^*. 3> ha~^ 3 2 

3 14MUHF3 i a^mar*-*swwa*3ntti»»& 

tt> «fflt0!Ift^3 1 «l*fc3 1 b<Dfm*rC03K7jVr 
®WffiS3 I BtCflWU jBKM^P^ F7>f>34 
bF**2)I£2>W:£ >^1?SS3 9*^l^>f 3 6£>EE# 

[0 O 4 8 ] «±CC<fcO. hP-53 2 *p»6IE$!r»1] 



7) 4#P32 002-219379 

12 

£Ktt, ^>hP-^^U^2 4^3cp±lHiJO^fi[ 
@2 4Afci2J*m;L£*V fflEtf >^2 2*>6©1BS# 
tttBeB 2 7, a > h a~*M*^ftMtfttK 24A V S 

KWJffi»«*ftS»2 8 b*>6n> ha-Jt'^^-ftfttt 
S12 4A, ^>^3§3 5^L/»>^3 6^ASn 
10 £. 

[0049]$/c, 3>ho-^3 2;*«JM^SP«# 

i*, p> h p-;l/>^U:/2 4«0 3 *T»D«J&teS2 
4B(C^J0»^.6tl, ttm^>^2 2*>6©JEj*^Rtai 
SK2 7. a>hO-;i/^Wftfia2 4B, 
«]SM0ti6*B2 8 b ZfY IsXimSkEMWE* - * 

1 2KOfe3tK iSttiS^rfcffi*-* i 2^^r5i 

GK#A> CCBKS&StiS. C©i#coK0«S«. jEIEW 
ffifci&te1f&&2 8 a*>e>=i> h D-;VA;^«MS2 
20 4B, »>^«K3 5£r;frL£:>*3 e^ASti*. 
[0 0 5 0] 3>hP^73 2tf>t>'&W%&ft 

3 0. 3 1OSKSHW3 0a, 3 1 a^<&M®>ft^Sa, 

^2 4*Jttfe2 4c ( 2 4 dOtt!fc^CB3+cc^f * 
AaS2 4CCC^9b. jftffi#>^2 2(DH±a3te«^> 

jaemm&mv&2 b a»c«iaE©jBE»«*&«W2 8 b<oc^ 

30 {0 05 1 3 i&f2<DU^U-*3 7. 3 8(i, 
;U^*JJPa*U^/fl<DU^*U-^3 7 <!:. 

[0 0 5 2] Cti^U^l — ^3 7, 3 8«. ^tl-^ 
ntT^h>37A. 3 8A^{1^-C*y»), fc'^b>37 
A. 3 8Atf®3*;&fr&C#«jr*£> ifiBE#>>^2 2 
c^P±tti^^«d>^^<i: J >tcttBE^>^2 2<D$4tS2 2 

SE*. t^h>37A, 3 8 AJ&ilglStWE^^ab-r^ 

<h, «JJBE^>^2 2<D^SI CI 01^*: •jontmattt) 
40 ^»^&A^K»«2 2a^*JBteft«rSe^*J:9K:tt 

[0053] ;i/^*»M*«SJffl© ■» » 3 7 

©*hAitti3 7afcH ^H5j<>y2 2©l|±ffi@?S 

2 7*>e.M^Wp 7 h < g384 2«3n, Ch 
<t<fc-*T#hA6W4S3 7 ak:ttBE^>^2 2<DftfcWffi 

^2 2ttWfiEP*Wl»i»tttrx h>37A^3*fi 
*«c^aiLrttEE^>^2 2(DittHJifefa*Mi!>S^, tt 
miIP*«<Sl>i&^fc:X h>3 7 A**H3+i£#K:5£Jlb 
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13 

$iM3n, W£#>72 2<DAXRt) (A#h^*> # 

2 9 -c&£ s nrcBJj *m i>xmm&& 4 3 $ 

Vv heM>4 4fccfcDS*A;*#V tr*h>38A#C 

»W&#4 3te, VU^YF8Efi&gP4 3a^mfeme 
tf^?-C*D, F^BU4 3atCli, a>Fo 

—7 3 2*>60fMS3Hl# S r-CS&3*;*n*V U^^FjW 
BW6*1. ?55tt^#4 3^<D$ij©«#Sr<7>A^«: 

3 2^6 4 3CDVU^-f F«®6gJi4 3 aKfrJ 
fflJM^Sr^til^^n^i, m^Sl?P4 3*i|SI3^q& 
M<D^ttS4 3A(c^9&;i6ft*. CftteJc'K * 
Axi? h^>^2 9*>6CDJEE»^(?>ia:tB^5S3 3RC^ 

isiites4 3 A*mxmm$)i&fr4 3t*©j©^>^ 
oaBsns^^py h^^>4 3^<b^n. cne^/r 

3 8(£>*Kh AMfa^3 8a^<h«*>ti^ ?>Fp-^ 
3 2 4 3<D8B£bgP4 3 a'MfHJMt^S r 

SitOM4 3tt«fa4 3ba) 
^^ria3(C^T^WfaS4 3 BCC^U 

CO 05 5 ] £Ub<D*£^ n>KD-^3 2^P6^ft 

Sr^fl2jftt>*8&<Cfc*. ijbJE*JO:/2 2<0£Hfc2 2a 
<Dimftifitftfi:oxtoEEtf>7'2 2<?>tf>rrnm&i8*: 

^2 9CDmti:^S82 7. 3 3^#ft-U7t<g&S4 
5 f 4 6<CfcJt. 4 8^n^n^6 

^ft^;h$Cffi;l6*lfctf:ta4 7 a. 4 8 a ©tf^rga 
[005 7] C(D?ii3ffiSBia>KS«:ii, <f$«:[a^£ 

1 8 , ara . ftmrnfoR*-* i o^s* 

«ettJE*l*>^2 2 (^>2>^«^0^^4>^^cDttJE^ 
>^rfed:^) ^^^n^teBE-t-^ 1 4. 1 8. 10 



(8) ^2002-2 1 9379 

14 

CO 05 8] ZJls^rm^^V PWWW^RCXfflBStBl 

> 3 2 ^^-en^^^^cc^^^to^ 

fl&K>:/2 2^6^n6n>-CT^E£*-^l 4RC^ 

io isistamttBE^-^ i 8^EMi^«*&^nTig«isn. 

[0059]*- «^fffl=i> h U-;WW:/tt % ffigB 

^^ttft tt^FC* 0 „ ^CDjgfp- U'<- 4 9 <P»fE«: 
)SttOr8JgattJE^>^2 2 (**W*ffi©itflF£#:> 
^) frtt • ^j^ffflMffi*-* 1 O^ffi&^ifctt* 
#J6PU CtlCCcfc->r2c-^KB«i^®^8«r5gffifiL^ 
ff*4«:^fi : 3^^J;5CC3fe->TC^. 

c o o 6 o i m®*mwtx%m*z&. come 

* 1 0^<^OEttm^<h^B$fic«friL^J:^{C^-)r 
CtiKcfc^T, ffi^^H2CCJ:*lK»l&fp^f 

(a^Stfr^g^^^V2 5 i #J8D . 

(0 0 6 1 3 i5» t HH13B2 SCDmm&Z&lrJEm 
mx&Z>. CCD@5CC*3^r. »fKS2 5lCU: % 
S2 *IE^rSJCc^$H±^fc^cr)iE^aSljX-< **2 
&ai, fiSFf^S2^±S-tt^rc2^CD^±X-r y*2 
30 5 bi, K^g2^^^CC^$#S^:tf><3r>^ 
*aSb^^-v^2 5c<h. :a>^T5*£^TSfca?>E>ig 
9b^>T^^2 5d<h, n>-N:T5^ih3i±-5/c«C)CO^ 

jv*25tt. m&mz&±2&zitib<D&±xj 

ab9^-K^t^2 5hi, H*a£<D-f >£-P ? 
^^©fiftmc^U. te^KS2CC<fc^K^S6fP^:Wfig 

40 tf^-Koc^n^-*^iswr^^w^^-f^2 
5 i imsnti^. 

[0062] »f^#*s±fe^ft^2 5 cr>&^ ^-^25 
a-gM^^W2 5h. i ©&{1P&ff *rO>& 

ttM30. 3 1. 4 1. 4 3^S5^<D$(I©ft-^S 
^. 

[0063]C Ct, *^tfe(D^<DSai«. ISf^CC 
50 J:5±f2^f^2 5(r>^^Uv^-K^^i='/u2 5h 
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c wmtoc £ ^ > h d - ^ 3 2 ©Maws***- ? 
p-^*-FT?&&. 

[0065] Bi®*- F#3§iR;*n~CU&ig^tt. 
y^2 0A«C^0, m^^4 0<DVU-/4Fiia&S|l 
4 0a^£>^OTfI^Sm£ONiC*<r* <tftfrT£) Ci 
*C<fcD, 3"J>*3ag2 6<DP? F»2 6a«VU8 

&. ^Olfe. ^f^30A{C@O k WttBflfe#4 3© 
VU^-f FJ&$b8P43 a^ait^Sr^OFFCT 

M^/BOU^a U-*38<DfcTX F>38 a^>crt* 
[0 066] £/c, ovi&m*:-Fi>mvi2 

0, ffl£a^j^4 3^(D$Ut^#Sr^ON(CT^ (tB 
•MT%>) t aEEtf>:/2 2<£BDEft <^S) 

[0 0 67] x^-^i ox:***- FtfjfllR 

anws^tt, *7<9*2 oc«c#o, raaw&# 

.4 0 ^<£>MffiPfl#S m£0 F FCC UT Kl^^gmttE* 
I 2<DM$sft <®S) t/fc:^ X?**:/3 

0Ct 4 ?g^^4 3-cr>$r(iaJm^Sr$:OFF«:-r 
*CiCC<i:0 % ttllEE^>^2 2(D<tII£^ (^fS) tt* 

[0068] fr*J. JbgEIC*H,vc. areas 2 5©^l> 

* f *v *ji/ 2 5 h & % mFm&<Dww&wzn 

[0069] gfc. 3>hq^732. 

o, &mmm8'Hw hu>4 i. 



(9) !*J002 0 0 2-2 1 9 3 7 9 

16 

43. «>^fmin^^Q9 F^4>44. Rtf* 
- 3rEWE»WWW© U** l/- * 3 8 fct; ®fi#gte>fa 

io #>^««B^a*«>«wtr*. 

[0070] articcDi*. ±gao5*>. ^ i ;>^sa 

2. mBffltt*MO % aWgaB«»^-fa^ F^-f> 
a>FP-732, tt8tt&*4 3. 

[0071] ;wc, 4^m^s<>ttftav(t»«£(T 
[0072] ±iB«j«oajfesat»«cc*jv>-c. row 

»«(ci:t. HTHR*. tWt*2 5<o»fWJ«y4iriV2 

30 n>^r^«BE*-* i 4^6gab$ti-2». *ytc<Di 

. ®jx4 v *2 5 a^ffl-r. cticccfco, K»ssamaff 
«6, «»Kia2*jJWXfi«rr*. . 

[0 0 7 3] m^\mJ£^B^}V(0^irvhV 
6ntc»«R»«5«K»®ffi2^ 4 fc^n, B^KS2r 
40 ^2TW©ffiM^63>^r5±*c^braUft3 

[0 0 7 4] CCDi^, Oe^ffi^TBrraib/cJr^tC, 

rffi^j r*^j rs&j ©^n*3Miufc^«:jct5 

[0075] ( 1 > F 
50 5/*U»M-Fm*25hr riSjij «ra«Lfc 



PACE 49/54 • RCVD AT 7/5/2007 1:46:29 PM [Eastern Daylight Time] • SVR:USPTO-EPXRF-3/15 • DNIS:2738300 * CSID:+1 212 319 5101 • DURATION (mm-ss):30-16 



JUL. 5.2007 2:1 5PM +1-212-319-5101 customer 01933 

[DIP-J Classic <Otm*r- • K^^^P- KSft* LfcJ 



NO. 5988 P. 50 



Cio) 

17 

[0 07 6] COi^(DlK^®fflttE^-^l 2C[)Hi 

So 

{0 07 7 1 (2) ffiii^r-F 

[0 07 8] CcDi^(Ofig[^Sffl?ftBE^-^l 2©ta 
N) ■CH«^5Ci*«t?*S. Ifc^-jt. J:t®W5S 

fc. i^©^««»«5©»«ai*>*jfe<T:#, Maw 

[0 07 9] (3) **fc-~F 

I>* K^-f i^Jl/2 5 h-C ftMU SrjgtRLft: 

0 6£ffi(,vrS5i£bft:J:5K:. to]EE^>^2 2^ 

[008 0] CCPi^CDK^^^lE^-^l 2<om 

F*ja«L,fcf8^K:tt, ttKasE^jE*-* 1 2*, 40 

±fBSi$*- F F £<0*fB]a>i£& 

[008 1 ] «±§4Wb^«fc^Cc, *|QfS<D^SS«CJ:n 

mm&.*-$ 1 2o9Gft acfttBE*> 

WCimS. 50 



«rPB2 0 0 2-2 1 9 379 
18 

[0 08 2] C©i#, iiJE4<>^2 2d>6K^S^ 
teJE*- 5r l 2 ^OEEtt*$«fflir Sffil^Hffla >hn 

0, ffitt*SSffln> Fa— ^<Ju^cDBHS<!D*«:j:or 
[0083] ±IB*«8BO— 

rc h SftS*s^*ut>^-F^-firJU2 5 ht r<g 

8B&J&#4 0. 43*anai4 0A. 4 3A(bMfi[ 
S4 0B. 4 3 B<ZX>-r*i*>— *CC2mW«:W0^. 
cn«U:oTIK^S^?aBE^-^I 2»tffcfam#>^ 
2 2 0>J»l6ft (S§2> ^/h^fii^ac^UTn^^ 

*n«?4o. 4 3(c«mit^^ffli^ci«:j:D> 

»>Fn-v3 27tpP>-€'n^(C^-rSWiSJ®^Sm. Sr 

tucwaimmmtia*-* i'2wowee#>*2 2<d® 

U/c^CCtEDr. K»TOK-^12©igiEfl 

^ i 2©«fe^ (^e-^sa) R^ttn^>^2 2<om 
[0 0 8 5] 0 8 5i m*mm&*:-*i 2<Otmft 

2(DW^^t7a-5 L t-FT*S. C(7)^, 
H-^3 2*>6©$1JfSJM^SrTK&3mPg5C^bS^'5C 

ATrm^l^f4 0<DVU^^ F8BttS54 0 a^(D$1J®I 
^SinS^«:UrW»»IWB«lBE*-* 1 2<D(tMs 
ft (SS) €r/hS< Ktlt A+*?2 0 

BT«H)P«-»Sn**^ <«ittf 0) &CUT8»£Ea/fl 
ttffi^-^ 1 2®MlKft (^> 
Frtt, Xf^2 0Cr*iK«Ifi^Sm^4iliaa>fiiK:L/ 
r«M«S«ffliBiBE*-* 1 20^ft <&S> ^*flHcD 

Klfratcj: 0K»KBJBfebBE«-« l 2 (DlellSiK 
(0 08 6)@9«. ttE*>^2 2©««ft <^>^ 
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®R) <D#£^t 3 > y n-^ 3 2 (DPIW 
rt^t^a-ft-K*^, C JbiB£|qJ 
J$teLT#4 3ccmmm*ffli\ 3>hn-^32 

iltfO) <CLrttJK^>^2 2COlSKft 

<U KTtt. *?"*:/3 0BT^Ml^Sr 

%Bc*icoxtoK&>72 zcoimft mm) ■ 

U W-Fttt. 3 OCT©iapm^Sr* 10 

[0 08 7] 03ec7nl,ft:J:5tt#-f 
I*. - 9 3 0 8^JC 

[0088] 

*cJ:S**teEE*ffl3fe3&«l6*T*<D€rl«±tr#, x** 
[02] ^M<0e^^^Offl£gg^KSCD^ffl*t 

[Ei 3] *«K©a*saK»«©ttEESE»ssa©-- mm 40 



^592 002-2 19 37 9 
20 

[09] *^<D6*^^<0«E8B«>»lge3!>- $m 
[flMKDSHU] 

2 4 WWSWfln:-' h o-;^<;^ 

25 mm 

2 5 h J/abv jr*- F 94 (gase^a. *- 

3 2 a>ha-^ <*r-$fil'*'f a? hffiWW* 

4 0 a * hffiMI^ 

«> 

4 1 glM^'-fP? h^-<> 

4 3 smm&fr (#>?m'U a 9 i-beww* 

«> 

4 4 sjo^Sifilfi3iSJ^^-fa^ h^-T > (^>^ 
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C12) 



2002-2 19379 



(01 ) 




■ 1—^7 




Zb + 
2i + 




... 


H 









TA 




[BI5] 




JEtR £») *i® 

O"" 0" M O"" 

ffifc *it ffjfc 

-25b / x=a V2Se /""V-256 



25 



+ a at? 

?5i> ZSI 



PACE 52/54 ■ RCVD AT 7/5/2007 1:46:20 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-3/1 5 * DNIS: 2738300 ■ CSID:+1 212 310 5101 • DURATION (mm-ss):30-16 



JUL 5. 2007 ' 2:17PM +1-212-319-5101 customer 01933 

[DIP- J Classic <Ofcm*— K^!)>n~ K£*l£ L7c] 



NO. 5988 P. 53 



a3> 



002-2 1 9 379 



[©3] 




24 :W«affl= y t u-»t*A*-f 

4D:«ttBft# 

41:3SOT«B><f «v > 9* > 
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